Abstract -An additional ring ohanges the stability of a cyclic compound. Aromatic system with condensed additional aromatic ring /e.g benzologuee/ is more stable /more aromatic! if this ring is oondensed to the bond with greater Jt-eleotron bond order, p If additional ring is antiaromatic the lower p the higher abili.' ty is observed. This rule is confirmed by analJis of the REPE and HOMA indices and PPP calculations 4-Variable!. Also bond lengths in polycyclic compounds are discussed.
If additional ring is antiaromatic the lower p the higher abili.' ty is observed. This rule is confirmed by analJis of the REPE and HOMA indices and PPP calculations 4-Variable!. Also bond lengths in polycyclic compounds are discussed.
It is well known that the Hokel's rule works well for monocyclic systems only. Another well known rule, the Craig s one, works however only for molecular systems with some symmetrioal properties, i.e. possessing Ccaxis passing across two carbon atoms of the system. Unfortunately the latter rule in some cases fails. Hence, for polycyolio systems there are known numerous attempts of estimation of the aromatic stability.
In front of good results obtained by use of the Hückel s rule for monocyolics one could be interested in the problem how the stability of the system is changed after addition of the next ring. Such introduction of an additional ring results e.g. in formation of benzologue and its stability depends upon the kind of bond to which the ring is attached. For benzologues it occurs that the greater -eleotron bond order, p , the higher stability. Let us consider as an example benzologues of naphflalene /jJ applying REPE /1/ as a stability index.
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A similar relationships can be found for other benzologues of benzenoid hydrocarbons, e.g. for phenanthrene-./ Table it. when the antiaromatic ring is attached to aromatic system, the situation observed is reverse. An addition of cyclobutadiene ring to aromatic systems results also in change of stability. The lower p the higher stability is observed. Let us consider cyclobutanaphthalenes'Y,/ as an example. Due to the linear dependence of p on NMR H-H coupling constants, the above mentioned conclusions can be Snfirnied experimentally /3/. According to Gnther /3/ the ratio Q = p12/p2 can be applied as an aromaticity index, and it was shown for benzoanxfulenes. From the Kekul6's structures with the highest contributions to VB wave functions one oan estimate bond lengths in real molecules. As a rule in aromatic compounds the bond lengths are averaged. Hence as an aromaticity index the quantity depending on the degree of averaging the bond lengths in the molecular systems was introduced /5,6/. For hydrocarbons one 
For a oyclobutadiene dioation in contrast to the mother hydrocarbon the CC-bond lengths are completely equalized -but distinctly longer than in typical aromatic compound i.e. beuzene.
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When the calculations for naphthalene are carried cut starting from various geometries /the Kekule-type ones and aromatic with CC-bond lengths 1 • kO 2/ the final result is always the same. 
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For most of the considered molecules in the final result of caloulations the geometry is independent from the initial geometry except from a few oases as e.g. pentalene, heptalene and partly azulene.
A very interesting finding is for as-indacene. According to conjugated oirouits concept both unexoited VB structures are equivalent. From the values of bond lengths one could conclude that structure /J should contribute more to the VB wave funotion. It seems to be possible that there works a rule that for aromatic systems /e.g. plzenanthrene/ the central ring in the Kekul6's struoture with the highest oontribution has form as /j whereas for antiaromatic systems as /2/. A slighty different situation is for naphtho/a/cyclobutadiene, molecular structure of which is between these predicted by two Kekule's structures.
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In contrast to benzenoid hydrocarbons, compounds containing cyclobutadiene ring /i.e. antiaromatic/ are more stable when they are condensed linearly. A few examples are given below. The RE-values were calculated by use of conjugated circuits concept. There are also known so called "empty" rings, whose presence in the molecule does not influence stability of compound. In such rings are present very long CC-bonds. Similarly long bonds are met in ring of radialenes, e.g. in radialene-/6/, where they achieve i.k66 -1.k70 I. Among the structures with the greatest K/L,/ values one can easily find the radialene-type fragments arround the "empty" rings.
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An exception to this observation is triphenylene, the bond lengths of whioh are in agreement with prediction for aromatic compounds and are given below.
In a similar way "partially empty" rings may be conoerned as for example in acenaphthylene. The 5-membered ring looks like an ethylene linkage to-.
gether with radialene fragment /jQ/, i•e. part of the ring is "empty".
In a similar way k-membered rings un spite of their highly destabilizing influences! /jjJ as well as olephinic linkages in compounds !12,j1,j,/ oan be treated. 
Let us consider now replacing C=C bond in molecule of conjugated hydrocarbon by iso-g-eleotron heteroatom, say :NH /prrole type nitrogen/.
It results in decreasing of the number of ICekule $ structure, except of the case when double bond is in the olephinio linkage, it destabilizes the molecule. As an illistration let us consider two pairs: benzene -pyrrole and oyclooctatetraene -azepine.
The heterocyolic analogue of butalene is oyolobutaziridine /j/. As it is clearly shown from the figures the bond lengths of both compounds are similar. The bond lengths of 6-membered ring of benzaziridine show antiaromatic property of aziridine ring /jJ. 
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As predicted, more stable is the isomer in which the cyolobutadiene ring is condensed to more single CC-bond.
Accordingly the naphthalene condensed to aziridine recall cyclobutanaphthalenes.
'is' Dicyclobutapyrrole // exhibit very strong equalization of bond lengths in heterooyolic ring. The HOMA-index f'or this ring is equal 0.9899. The k-membered rings cause the increase of it-electron bond orders, which are in molecule of pyrrole rather single.
The bond lengths of benzopyrroles -indole and isoindole are in good agreement with prediction of VB-method.
Isoindole /9j is rather more olephinic in character whereas indole /jJ seems to be slighty aromatic. A good agreement with predictions of bond lengths is met for molecules of naphthopyrroles and carbazole //.
PAAC 52/6-j It may be concluded, that aromaticity of polycyclic compounds most simply can be treated with.success applying conjugated circuits concept of Randiá.
Only in a few cases it does not differentiate in aromatic character some it-electron systems. Moreover applying this method there is no necessity of using computers. Relatively good results are also accesible by use of EMO within Hess and Scbaad model of resonance energy. The PPP-method with variable geometry applied in this paper gives a good inspection into molecular structure. All valence electrons calculations applied recently very often seem to be not too convenient because of their time-consuming, in spite of their higher preciseness.
All calculations presented in this paper /11,12/ have been carried out in Computer Centre of Institute of Mathematics of University of Gdansk, for which I sin highly grateful.
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